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© CPU-exchangeable computer system. 



© When an MPU (1) is mounted on a CPU socket signal switching circuit (3) switches input signals 

(2) in^^CPU^exchangpeable type system, a BIOS corresponding to the type of the MPU (1) based on 

^0m^^S^SW^SRS^f and sets control the control data set in the register (1 0). 
data corresponding to the type into a register (10). A 
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This invention relates to a CPU-exchangeable 
type computer system capable of attaining an addi- 
tional function by exchanging different types of 
CPUs having different functions without changing 
the whole system. 

Conventionally, in a computer system such as 
a portable computer, the function of the CPU 
(central processing unit) is determined by the 
specification of the mounted microprocessor 
(MPU). Therefore, in order to attain an additional 
function other than the function of the mounted 
CPU, H is necessary to mount an additional circuit 
having an optional specification. 

More specifically, when a microprocessor 
(Type: 80486SX) of INTEL Co. (U.SA) is used as 
the CPU of the system, for example, and it is 
required to add the function of FPU (Floating Point 
Unit), a circuit of Type i80487SX of FPU of INTEL 
Co. may be additionally mounted, for example. The 
FPU is a circuit for effecting the function for sup- 
porting the numerical operation control of the CPU. 

However, when the respective circuits of the 
above MPU and FPU are mounted on the system, 
a mounting space which is substantially twice that 
required for forming the CPU must be provided for 
forming only the MPU since the LSI package sizes 
of the respective circuits are substantially the 
same. This is an obstacle to miniaturization of the 
system. Since the circuits of the MPU and FPU 
consume driving currents, the current consumption 
of the CPU of the system becomes equal to the 
total sum of the respective current consumptions 
when an application software for fully utilizing the 
FPU is executed. More specifically, the maximum 
value of the current consumption of the MPU of 
Type i80486SX is 600 mA when the MPU is op- 
erated at a frequency of 200 MHz and the maxi- 
mum value of the current consumption of the FPU 
of Type I80487SX is 800 mA when the FPU is 
operated at a frequency of 200 MHz. 

In order to solve the above problems, it is 
considered to exchange a normal MPU with an 
MPU having the additional function of FPU. More 
specifically, an MPU of Type B0486DX of INTEL 
Co. having an FPU contained therein is mounted 
instead of the MPU of Type (80486SK for example. 
In this system, since the CPU is constructed only 
by the MPU of Type i80486DX. it is not necessary 
to provide a large mounting space. Further, since 
the maximum value of the current consumption of 
Type i80486DX is 900 mA, the current consump- 
tion of the CPU of the system can be significantly 
reduced in comparison with a case wherein the 
circuits of the MPU and FPU are used. 

However, a system in which different types of 
MPUs are exchanged has several problems. First, 
the arrangement of input/output pins for various 
control signals necessary for operation of the MPU 



may be different even between MPUs of the same 
series. Secondly, the frequency of the synchroniza- 
tion clock pulse necessary for operations of the 
MPUs may be different. Thirdly, the timings of 

s various control signals of the peripheral circuit such 
as a memory other than the CPU must be changed 
according to the clock pulse frequency of the MPU. 
That is, when different types of MPUs are ex- 
changed, various control signals must be changed 

ro according to the specification of the MPU to be 
used. 

An object of this invention is to provide a CPU- 
exchangeable type computer system capable of 
attaining the additional function of FPU or the like 

75 without increasing the mounting space and current 
consumption of a CPU by exchanging the CPU 
with a different type MPU and mounting the same 
on the system. 

In order to attain the above object, a computer 

20 system of this invention is constructed as follows. 
That is, a computer system of this invention com- 
prises CPU socket means for permitting different 
types of CPUs to be selectively and removably 
mounted thereon; determining means for determin- 

25 ing the type of a CPU mounted on the CPU socket 
means at the time of tum-ON of a power source of 
the system and outputting control data correspond- 
ing to the type of the CPU; register means for 
storing the control data corresponding to the type 

30 of the CPU; and control signal switching means for 
switching control signals necessary for the opera- 
tion of the CPU based on the control data stored in 
the register means and supplying the control sig- 
nals corresponding to the type of the CPU moun- 

35 ted on the CPU socket means to the CPU. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

40 Fig. 1 is a block diagram showing the main 
portion of a computer system according to a 
first embodiment of this invention; 
Fig. 2 is a block diagram showing the internal 
construction of an MPU according to the first 

45 embodiment of this invention; 

Fig. 3 is a diagram for illustrating the arrange- 
ment of input/output pins between different 
types of MPUs according to the first embodi- 
ment of this invention; 

so Fig. 4 is a flowchart for illustrating the operation 
of the first embodiment; 

Fig. 5 is a block diagram showing the construc- 
tion of a portable computer system to which this 
invention is applied; 
55 Figs. 6 to 8 are perspective views showing the 
externa) construction of the portable computer to 
which this invention is applied; 
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Fig. 9 is a block diagram showing part of a 
computer system according to a second em- 
bodiment of this invention; 
Fig. 10A is a plan view showing the computer 
system according to the second embodiment of 
this invention; 

Fig. 10B is a side view showing the computer 
system according to the second embodiment of 
this invention; and 

Fig. 11 is a block diagram showing part of a 
computer system according to a third embodi- 
ment of this invention. 

There will now be described a first embodi- 
ment of this invention with reference to the accom- 
panying drawings. 

As shown in Fig. 1, the main portion of a 
computer system of this invention includes a 
microprocessor (MPU) 1 which constitutes a CPU 
of the system and is removably mounted on a CPU 
socket 2, a signal switching circuit 3. a bus control- 
ler 4 for effecting the bus control, a BIOS ROM 5 
for effecting the input/output control with respect to 
the system and a system bus 6 used for connec- 
tion between the CPU and peripheral units. 

The CPU socket 2 is mounted on a system 
board which is provided in the main body of the 
system and is connected to power source lines and 
buses for connecting various elements constituting 
the system. In this embodiment, it is considered 
that the MPU 1 is formed of an MPU(SX) of Type 
i80486SX of INTEL Co. and an MPU<DX) of Type 
i80488DX having an FPU of INTEL Co. contained 
therein, for example. The BIOS ROM 5 is a read 
only memory (ROM) storing a basic input and 
output system (BIOS) containing an initialization 
routine for executing the initialization process of the 
system at the starting time of the system. 

The signal switching circuit 3 includes a selec- 
tor 9, register 10, logic circuit 11. latch circuit 12, 
NMI circuit 13 and AND gate 14. When the MPU- 
(DX) 1 is used as the CPU, the logic circuit 11 is 
supplied with an FPU error signal (negative logic 
FERR) from the MPU(DX) 1 and outputs an inter- 
rupt signal IRQ or signal IGNNE (negative logic). 
The logic circuit 11 is a circuit for realizing the 
DOS compatible function so as to use the FPU 
error signal (FERR) commonly with the computer 
of Industry Standard Architecture (ISA) system, for 
example. The logic circuit 11 outputs the interrupt 
signal to a programmable interrupt controller (PIC) 
8 used in the ISA system. The PIC 8 is a circuit 
which accepts the interrupt by the FPU error in 
response to an input of the interrupt signal IRQ. 

The AND gate 14 receives a signal IGNNE 
from the logic circuit 11 at the first input terminal 
and receives a signal DNMI from the register 10 at 
the second input terminal. The signal IGNNE is 
used to neglect the FPU error signal (FERR). The 



signal DNMI indicates first bit data (bO) of 2-bit 
control data (b1, bO) of the register 10. The AND 
gate 14 transfers an output signal to the data input 
terminal (0) of the selector 9. 

5 In the register 10, 2-bit control data is stored 

according to the result of determination of the MPU 
1 connected to the CPU socket 2, and in this 
example, 2-bit control data of (b1 =0, b0 = l) is 
stored when the MPU(DX) is used and 2-bit control 

ro data of (bl = 1, b0 = 1) is stored when the MPU(SX) 
is used. The register 10 outputs a signal DNMI 
corresponding to the first bit data (bO) and a signal 
PRSR corresponding to the second bit data (bi) 
according to the 2-bit control data. The signal 

is DNMI is a signal for preventing the NMI signa! from 
being erroneously asserted until the operation of 
switching the input/output pins (signal switching 
operation) is completed when the MPU(SX) is 
mounted. The signal PRSR is a switching signal for 

20 selecting one of the signal IGNNE and the NMI 
signal as the input signal to the input pin A15 of 
the MPU 1. 

The latch circuit 12 is a D-type flip-flop for 
latching the signal PRSR output from the register 

25 10. The latch circuit 12 is supplied with a power-on 
clear signal PCLR at the clear terminal CLR and 
write strobe signal REGWR at the clock terminal 
CK. The latch circuit 12 supplies an output signal Q 
to the select terminal SL of the selector 9. 

30 The NMI circuit 13 is a circuit for generating a 

non-maskable interrupt (NMI) signal at the time of 
occurrence of memory error or I/O error. The se- 
lector 9 outputs a signal input to the data input 
terminal (0) from the output terminal Z when the 

35 signal Q of the logic level "L" is input to the select 
terminal SL thereof. Further, the selector 9 outputs 
a signal input to the data input terminal (1) from the 
output terminal Z when the signal Q of the logic 
level "H" is input to the select terminal SL thereof. 

40 Fig. 5 is a block diagram showing the construc- 

tion of a portable computer to which the computer 
system of this invention is applied. The portable 
computer is mainly constructed by an MPU 1 con- 
stituting the CPU. system controller 20 and various 

45 units. 

The system controller 20 is an LSI constituting 
the interface between a 32-bit MPU 1 and various 
units of 16-bit series. The system controller 20 has 
functions of the signal switching circuit 3. memory 

so controller, bus controller 4 and input/output (I/O) 
controller 7 associated with this invention. 

The system controller 20 is connected to the 
MPU 1 via a control bus 22, 32-bit address bus 23 
and 32-bit data bus 24. Further, the system control- 

55 ler 20 is connected to a main memory 27 and an 
extended memory 28 via a memory control bus 25 
and a memory address bus 26. The main memory 
27 and extended memory 28 constitute a system 
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memory. 

The control bus 22 is used to transfer various 
control signals such as a memory /input-output 
(M/IO) signal, write/read (W/R) signal, data/control 
(D/C) signal and address status (ADS) signal output 
from the MPU 1 and a ready (RDY) signal output 
from the memory controller of the system controller 
20. 

The memory control bus 25 transfers memory 
control signals such as a row address strobe (RAS) 
signal and a column address strobe (CAS) signal 
output from the memory controller 4. 

The system controller 20 and MPU 1 are sup- 
plied with a clock pulse CLK necessary for the 
operation thereof from a clock generator circuit 
(OSC) 29. 

Various units include a read only memory 
(ROM) 30, real time controller (RTC) 31, and hard 
disk drive (HDD) interface 32. Further, a unit 33 
including DMAC. PIC. PIT and FDC and a unit 34 
including KBC and display controller are provided. 
DMAC is a direct memory access controller. PIC is 
a programmable interrupt controller, PIT is a prog- 
rammable interval timer, FDC is a floppy disk con- 
troller, and KBC is a keyboard controller. The ROM 
30 is a BIOS-ROM having a BIOS previously stored 
therein. 

The system controller 20 is connected to the 
various units 30 to 34 via a control bus 35. address 
bus 36 and data bus 37. Further, for example, the 
system controller 20 is connected to an extended 
unit 40 having an extended memory 40a provided 
therein via a connector 21 exclusively used for the 
extended unit The system controller 20 transfers 
data, address and various control signals via the 
control bus 35. address bus 36 and data bus 37 
with respect to an extended memory 40a mounted 
on an extended unit 40. 

Next, the operation of the first embodiment is 
explained. 

The system of this invention is a lap-top type 
portable computer as shown in Fig. 6. for example, 
and is applied to a computer having a keyboard 60 
which can be removably mounted on a main body 
61. The main body 61 contains a system board 
having various elements such as MPU 1 mounted 
thereon in a casing provided under the keyboard 
60. The CPU socket 2 is mounted on the system 
board. The MPU 1 which is an MPU(DX) or MPU- 
(SX) is set on the CPU socket 2. 

A lever 62 is attached to the CPU socket 2 and 
the MPU 1 set on the CPU socket 2 can be 
removed by operating the lever as shown in Fig. 8. 
That is. the MPU(DX) and MPU(SX) can be ex- 
changeabty mounted by use of the CPU socket 2 
which permits one of them to be selectively and 
removably mounted thereon. 



When an MPU(DX) or MPU(SX) is mounted as 
the MPU 1 on the CPU socket 2. the construction 
of the input/output pins A15, B15 and C14 be- 
comes different. That is, as shown in Fig. 3, when 

5 the MPU(SX) is used, only the input pin A15 for 
receiving an NMI signal is used and the other 
input/output pins B15 and C14 are simply provided 
as dead terminals. On the other hand, when the 
MPU(DX) is used, the input pin A15 for receiving 

to an IGNNE signal, the input pin B1 5 for receiving an 
NMI signal and the output pin C14 for outputting a 
FPU error signal (FEPR) are all used. 

Assuming that an MPU(SX) is used as the 
standard MPU and the CPU of the system is coo- 

»5 structed by the MPU(SX). Then, an NMI signal is 
input to the input pin A15. When the MPU(SX) is 
exchanged for an MPU(DX) containing an FPU, it is 
necessary to effect the signal switching operation 
so as to permit a signal IGNNE and an NMI signal 

20 to be respectively input to the input pins A15 and 
B15. At this time, the NMI signal becomes a signifi- 
cant signal when it is set at the logic level "H" and 
the signal IGNNE becomes a significant signal 
when it is set at the logic level "L". Therefore, the 

25 input pin A15 is supplied with a signal having an 
opposite polarity when the MPUs are exchanged so 
that the polarity of an input signal must be fixed 
until the signal switching operation is effected in 
order to prevent occurrence of the erroneous op- 

30 eration. 

When the type of the MPU 1 mounted on the 
CPU socket 2 is determined to be an MPU(SX) 
type or MPU(DX) type, the signal switching circuit 
3 effects the signal switching operation to permit 

35 an adequate signal to be input to the MPU(SX) or 
MPU(DX) as described before based on the result 
of determination. 

Next, the process of determining the type of 
the MPU 1 and the operation of the signal switch- 

40 ing circuit 3 are described with reference to Figs. 1 
and 4. First, as shown in the step S1 of Fig. 4, a 
power-on clear signal PCLR is output from a power 
source controller (not shown) to reset the logic 
circuit 11 and latch circuit 12 when the power 

45 source switch of the system is turned on. Also, the 
register 10 is reset by the power-on clear signal 
(step S2). 

When reset, the logic circuit 11 outputs a sig- 
nal IGNNE at the logic level "H" and the register 

so 10 outputs a signal DNMI (bO) and signal PRSR 
(b1) which are both at the logic level "L". The NMI 
circuit 13 is cleared by the power-on clear signal 
PCLR and outputs a signal of logic level "L". 

As a result, since the output signal Q of the 

55 latch circuit 12, output signal of the AND gate 14 
and output signal of the NMI circuit 13 are all set at 
the logic level "L", the selector 9 selects an input 
signal of logic level "L" input to the input terminal 
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(0) thereof and outputs the same from the output 
terminal Z to the input terminal A15 of the MPU 1. 
In this state, if an MPU(DX) is mounted as the MPU 
1. the signal IGNNE of logic level "L" will be 
asserted (refer to Fig. 3), but no problem will occur 
unless an FPU error (signal FERR of logic level 
"L") occurs. On the other hand, when an MPU(SX) 
is mounted as the MPU 1, no problem occurs since 
the NMI signal will not be asserted by the input 
signal of logic level "L". 

Next, when the power-on clear signal PCLR 
becomes inactive, the BIOS starts the initialization 
routine and effects the process of determining the 
type of the MPU 1. In this determination process, 
whether the MPU 1 contains an FPU or not is 
determined. That is, if an FPU is contained, the 
MPU 1 is determined to be an MPU(DX), and if not, 
the MPU 1 is determined to be an MPU(SX). 

At this time, the MPU(DX) effects the initializa- 
tion process for an FPU which is contained therein 
in response to the initialization process of the BIOS 
as shown in Rg. 2. More specifically, a CPU 51 of 
the MPU(DX) outputs an initialized command 
(FIN IT command) and FSTCW (store control word) 
and sets initialization data (result of initialization) 
obtained as the result of the initialization process of 
the FPU 50 into an internal register 50 (steps S3 
and S4). 

The BIOS determines that the MPU(DX) is 
mounted on the CPU socket 2 ("YES" in the step 

55) when it is detected based on the initialization 
data set in the internal register 52 that the initializa- 
tion process of the FPU 50 is correctly effected. 
After this, the BIOS sets 2-bit control data (bl =0, 
b0 = 1) indicating determination of the MPU(DX) 
into the register 10 (step S7). 

On the other hand, when initialization data is 
not supplied from the MPU 1, the BIOS determines 
that an MPU(SX) is mounted on the CPU socket 2 
("NO" in the step S5). At this time, the BIOS sets 
2-bit control data (b1 =1, b0 = 1) indicating deter- 
mination of the MPU(SX) into the register 10 (step 

56) . 

It is also possible to use a determination meth- 
od for determining that the MPU is an MPU(DX) or 
MPU(SX) by previously setting identification data 
into the internal register 52 of the MPU(DX) and 
determining whether the identification data is 
present or not. 

After the determination process, the control 
data (bl =0, b0 = 1) or (b1=1, b0 = l) correspond- 
ing to the result of determination is set into the 
register 10 of the signal switching circuit 3. The 
control data is written into the register 10 in syn- 
chronism with a write strobe signal REGWR output 
from the I/O controller 7 of the system. 

When the MPU(DX) is mounted, the signal 
PRSR (bl) is kept at the logic level "L" according 



to the control data of the register 10 in the signal 
switching circuit 3, but the signal DNMI (bO) is 
changed to the logic level "H". The selector 9 
selects an output signal of the AND gate 14 input 

5 to the input terminal (0) and supplies the signal 
IGNNE of logic level "H" output from the AND gate 
14 to the input pin A1 5 of the MPU(DX). 

At this time, the MPU(DX) receives the NMI 
signal from the NMI circuit 13 at the input pin B15 

w and outputs an FPU error signal (signal FERR of 
logic level "L") from the output pin C14. When the 
FPU error signal is output from the output pin C14 
of the MPU(DX), the logic circuit 11 changes the 
signal IGNNE to the logic level "L". As a result, the 

75 MPU(DX) is supplied with the signal IGNNE of 
logic level "L" from the selector 9 and is set into 
the asserted state. 

On the other hand, when the MPU(SX) is 
mounted, the signal PRSR (bl) and signal DNMI 

20 (bO) are both changed to the logic level "H" ac- 
cording to the control data of the register 10. 
Therefore, the latch circuit 12 latches the signal 
PRSR (bl) and outputs a signal Q of logic level 
*H\ The selector 9 selects the NMI signal from the 

25 NMI circuit 13 input to the input terminal (1) and 
outputs the same to the input pin A15 of the MPU- 
(SX). The MPU(SX) does not use the input pin B15 
and output pin C14. 

A CPU of the system having the function of the 

30 FPU can be easily attained by exchanging the 
normal MPU(SX) for the MPU(DX) containing the 
FPU as required. In this case, since one of different 
types of MPUs such as the MPU(SX) and MPU(DX) 
is selectively mounted, the size of the mounting 

as space for the CPU is sufficient if the mounting 
space for a single MPU is provided, and therefore, 
an increase in the mounting space for the CPU will 
not be increased. The current consumption of the 
MPU(DX) is slightly larger than that of the MPU- 

40 (SX). but use of the MPU(DX) will not cause the 
current consumption to be increased to such a 
value which is substantially twice that of the con- 
ventional case. 

Fig. 9 is a block diagram showing part of a 

45 computer system according to a second embodi- 
ment of this invention. 

fn the CPU exchangeable type computer sys- 
tem of this invention, when an MPU 1 constituting 
the CPU is exchanged, a different type of MPU 

so using an operating clock pulse of different fre- 
quency may be used. The second embodiment is 
a circuit for creating a clock pulse of adequate 
frequency according to the type of the mounted 
MPU and supplies the thus created clock pulse to 

55 the CPU. 

In the computer to which this invention is ap- 
plied as shown in Fig. 5, various constituent ele- 
ments such as an MPU 1 constituting the CPU of 
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the system, system controller 20, system bos 6 
and internal memory 71 are mounted on a system 
board 70 contained in the main body of the com- 
puter as shown in Fig. 9. 

The MPU 1 is removabty mounted on a CPU 
socket 2 attached to the system board 70. The 
MPU 1 Is connected to the system controller 20 via 
the CPU socket 2 by means of an internal bus 72. 
The internal bus 72 includes a control bus 22, 
address bus 23 and data bus 24 as shown in Fig. 
5. 

An input connector 74 connected to a plurality 
of oscillator boards 73a to 73c and used for input- 
ting a clock pulse is provided on the system board 
70. The input connector 74 is connected to input 
terminals 75a to 75c of a timing generator 75 of the 
system controller 20. The timing generator 75 cre- 
ates an operation clock pulse CLK and various 
timing signals required for the operation of the 
MPU 1 according to the frequency of the clock 
pulse input via the input connector 74. 

The oscillator boards 73a to 73c are disposed 
near the system board 70 of the main body of the 
computer and respectively have connectors 77a to 
77c for connection with the input connector 74. The 
connectors 77a to 77c are formed with the same 
construction and each include a plurality of output 
terminals 6a to Gc. 

An oscillator 76a for generating a dock signal 
CKa having a frequency of 16 MHz is mounted on 
the oscillator board 73a. The oscillator 76a is con- 
nected to the output terminal Ga of the connector 
77a to transfer the dock pulse CKa to an input 
terminal la of the input connector 74. An oscillator 
76b for generating a dock signal CKb having a 
frequency of 25 MHz is mounted on the oscillator 
board 73b. The oscillator 76b is connected to the 
output terminal Gb of the connector 77b to transfer 
the clock pulse CKb to an input terminal lb of the 
input connector 74. Further, an oscillator 76c for 
generating a dock signal CKc having a frequency 
of 33 MHz is mounted on the oscillator board 73c. 
The oscillator 76c is connected to the output termi- 
nal Gc of the connector 77c to transfer the clock 
pulse CKc to an input terminal te of the input 
connector 74. 

The system board 70 and the oscillator boards 
73a to 73c are arranged in such positions as shown 
in Figs. 10A and 10B. Fig. 10A is a plan view and 
Fig. 10B is a side view when observed in a direc- 
tion indicated by an arrow A. In this case, the 
oscillation boards 73a to 73c are attached to the 
main body of the computer with an insulation sheet 
10 disposed therebetween. When the input connec- 
tor 74 and the connectors 77a to 77c are con- 
nected together, the oscillators 76a to 76c are fixed 
on the surface of the system board 70 by means of 
the insulation sheet 100. 



Next, the operation of the second embodiment 
is explained. 

First, in a case where the MPU 1 operated by 
the clock pulse CLK having a frequency of 16 MHz 

5 is mounted on the CPU socket 2, the oscillator 
board 73a is mounted to connect the connector 
77a to the input connector 74. As a result, a clock 
pulse CKa of 16 MHz generated from the oscillator 
76a of the oscillator board 73a is supplied to the 

70 input terminal la of the input connector 74 via the 
output terminal 6a of the connector 77a. 

The timing generator 75 creates a dock pulse 
CLK of 16 MHz and various timing signals required 
for the operation of the MPU 1 based on the clock 

T5 pulse CKa input to the input terminal 75a via the. 
input terminal la of the input connector 74. 

In this case, the output terminals Gb and 6c 
other than the output terminal Ga of the connector 
77a of the oscillator board 73a are grounded. 

20 Therefore, the input connector 74 and the connec- 
tor 77a are connected to each other to set the input 
terminals lb and Ic other than the input terminal la 
of the input connector 74 into the grounded state. 
Further, in a case where the MPU 1 operated 

25 by the clock pulse CLK having a frequency of 25 
MHz is mounted on the CPU socket 2 of the 
system board 70, the oscillator board 73b is moun- 
ted to conned the connector 77b and the input 
connector 74 to each other. As a result, a clock 

30 pulse CKb of 25 MHz generated from the oscillator 
76b of the oscillator board 73b is supplied to the 
input terminal lb of the input connector 74 via the 
output terminal Gb of the connector 77b. 

The timing generator 75 creates a clock pulse 

35 CLK of 25 MHz and various timing signals required 
for the operation of the MPU 1 based on the clock 
pulse CKb input to the input terminal 75b via the 
input terminal lb of the input connector 74. 

In this case, the output terminals Ga and Gc 

40 other than the output terminal Gb of the connector 
77b of the oscillator board 73b are grounded. 
Therefore, the input connector 74 and the connec- 
tor 77b are connected to each other to set the 
input terminals la and Ic other than the input termi- 

45 naJ lb of the input connector 74 into the grounded 
state. 

Likewise, in a case where the MPU 1 operated 
by the clock pulse CLK having a frequency of 33 
MHz is mounted on the CPU socket 2, the oscilla- 

50 tor board 73c is mounted to conned the connector 
77c to the input connector 74. As a result, a clock 
pulse CKc of 33 MHz generated from the oscillator 
76c of the oscillator board 73c is supplied to the 
input terminal Ic of the input connector 74 via the 

55 output terminal Gc of the connector 77c. 

The timing generator 75 creates a clock pulse 
CLK of 33 MHz and various timing signals required 
for the operation of the MPU 1 based on the clock 
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pulse CKc input to the input terminal 75c via the 
input terminal Ic of the input connector 74. 

In this case, the output terminals 6a and Gb 
other than the output terminal Gc of the connector 
77c of the oscillator board 73c are grounded. 
Therefore, the input connector 74 and the connec- 
tor 77c are connected to each other to set the input 
terminals la and lb other than the input terminal Ic 
of the input connector 74 into the grounded state. 

Thus, when the normal MPU is exchanged for 
an MPU having the additional function of FPU, for 
example, in the CPU-exchangeable type system, a 
clock pulse having a frequency required for the 
operation of the mounted MPU can be supplied. At 
this time, it is only necessary to provide the oscilla- 
tor boards 73a to 73c corresponding to the fre- 
quencies, and as a result, MPUs having the opera- 
tion clock pulses of different frequencies can be 
easily exchanged. 

Rg. 11 is a block diagram showing part of a 
computer system according to a third embodiment 
of this invention. 

When the MPU 1 constituting the CPU is ex- 
changed, a clock pulse CLK having a frequency 
required for the operation of the mounted MPU can 
be supplied by use of the circuit of the second 
embodiment. The third embodiment is a memory 
controller for creating memory control signals HAS 
and CAS which are synchronous with the clock 
pulse CLK based on the dock pulse of the MPU. 

As shown in Pig. 5, the memory controller is a 
circuit contained in the system controller 20 and is 
used to control a system memory constructed by a 
main memory 27 and an extended memory 2a 

As shown in Fig. 11, the memory controller of 
this embodiment has two input terminals Ta and 
Tb. As shown in Rg. 9, a clock pulse CLK supplied 
from a timing generator 75, for example, a clock 
pulse CLK having a frequency of 25 MHz or a 
clock pulse CLK having a frequency of 33 MHz is 
input to the input terminal Ta Or, a clock pulse 
CLK having a frequency of 25 MHz or 33 MHz is 
directly input from oscillator boards 73b or 73c to 
the input terminal Ta as shown in Rg. 9. 

The input terminal Tb is used to determine the 
frequency 0" this example, 25 MHz or 33 MHz) of 
the clock putee CLK. The input terminal Tb is set to 
the grounded level (logic level "L") when setting 
terminals PI and P2 are connected together by 
means of a connection wire L so as to permit a 
clock pulse CLK of 25 MHz to be input, for exam- 
ple. When the connection wire L is not connected, 
the potential of the input terminal Ta is set to the 
Vcc level (logic level "H") so as to permit a clock 
pulse CLK of 33 MHz to be input, for example. 

The memory controller includes signal creating 
circuits 80 and 81 for creating memory control 
signals RAS and signal creating circuits 82 and 83 



for creating memory control signals CAS. The sig- 
nal creating circuit 80 creates a memory control 
signal RAS which is synchronous with the clock 
putee CLK of 33 MHz. The signal creating circuit 

5 81 creates a memory control signal RAS which is 
synchronous with the clock pulse CLK of 25 MHz. 

The signal creating circuits 80 and 81 respec- 
tively include decoders 80a and 81a, flip-flops 80b 
and 81b, AND gates 80c and 81c and flip-flops 80d 

ro and 81 d. The decoders 80a and 81a and flip-flops 
80b and 81b are circuits for decoding various tim- 
ing signals A to F generated from a timing gener- 
ator 84 and creating and holding a RAS strobe 
signal RAS-STB. The clock terminals of the flip- 

75 flops 80b and 81b are supplied with a clock pulse 
CLK from the input terminal Ta. 

The first input terminal of each of the AND 
gates 80c and 81c is supplied with a RAS enable 
signal RAS-EN which is created by a preset circuit 

20 of the memory controller and is used as a basic 
signal of the memory control signal RAS. Each of 
the AND gates 80c and 81c receives a signal RAS- 
STB at the second input terminal and receives a 
setting signal SC for setting the frequency of the 

25 clock pulse CLK from the input terminal Tb at the 
third input terminal. 

The flip-flops 80d and 81 d are circuits for 
latching output signals of the AND gates 80c and 
81c and receive the clock pulse CLK input from the 

30 input terminal Ta at the respective clock input 
terminals. An OR circuit 85 transfers signals output 
from the flip-flops 80d and 81 d to the system 
memory as a memory control signal RAS. . 

Further, the signal creating circuit 82 creates a 

35 memory control signal CAS which is synchronous 
with the dock pulse CLK of 33 MHz. The signal 
creating circuit 83 creates a memory control signal 
CAS which is synchronous with the clock pulse 
CLK of 25 MHz. The signal creating circuits 82 and 

40 83 have the same construction as the signal creat- 
ing circuits 80 and 81 , and the explanation therefor 
is omitted. 

Next, the operation of the third embodiment is 
explained with respect to the signal creating cir- 

46 cuits 80 and 81 . 

Rrst, as shown in Rg. 9, an MPU 1 operated 
by the clock pulse CLK of 25 MHz is mounted on 
the CPU socket 2 of the system board 70. At this 
time, the clock pulse CLK of 25 MHz is supplied to 

so the MPU 1 based on the dock pulse CKb of 25 
MHz generated from the oscillator board 73b. At 
the same time, the dock pulse CLK of 25 MHz is 
input to the input terminal TA as shown in Rg. 9. 
When the MPU 1 is mounted, the setting termi- 

55 nal P1 is connected to the setting terminal P2 via 
the connection wire L so as to permit the setting 
signal SC of logic level "L" to be input from the 
input terminal Tb. The setting terminals PI and P2 
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are previously disposed on the system board 70. 

Since the setting signal SC of logic level "L" is 
input to the third input terminal of the AND gate 
80c of the signal creating circuit 80, the signal 
creating process of the signal creating circuit 80 is 
set in the inhibited state. 

On the other hand, the setting signal SC whose 
logic level is inverted to the logic level "H" by an 
inverter 87 is input to the third input terminal of the 
AND gate 81c of the signal creating circuit 81. 
Therefore, the AND gate 81c outputs a RAS enable 
signal RAS- EN which is a basic signal of the mem- 
ory control signal RAS to the flip-flop 81 d accord- 
ing to the RAS strobe signal RAS-STB. The flip- 
flop 81 d outputs the RAS enable signal RAS-EN to 
the OR gate 85 in synchronism with the clock 
pulse CLK of 25 MHz. As a result, the OR gate 85 
outputs a memory control signal RAS which is 
synchronous with the clock pulse CLK of 25 MHz. 

An MPU 1 operated by the clock pulse CLK of 
33 MHz is mounted on the CPU socket 2 of the 
system board 70. At this time, the clock pulse CLK 
of 33 MHz is supplied to the MPU 1 based on the 
clock pulse CKc of 33 MHz generated from the 
oscillator board 73c. At the same time, the clock 
pulse CLK of 33 MHz is input to the input terminal 
TA as shown in Rg. 9. 

When the above MPU 1 is mounted, the setting 
terminal PI is separated from the setting terminal 
P2 so as to permit the setting signal SC of logic 
level "H" to be input from the input terminal Tb. 
Since the setting signal SC of logic level "H* is 
input to the third input terminal of the AND gate 
80c of the signal creating circuit 80, the signal 
creating process of the signal creating circuit 80 is 
set in the permissible state. On the other hand, 
since the setting signal SC whose logic level is 
inverted to the logic level "L" by an inverter 87 is 
input to the third input terminal of the AND gate 
81c of the signal creating circuit 81, the signal 
creating process of the signal creating circuit 81 is 
set in the inhibited state. 

As a result, in the signal creating circuit 80, the 
AND gate 80c outputs a RAS enable signal RAS- 
EN which is a basic signal of the memory control 
signal RAS to the flip-flop 80d according to the 
RAS strobe signal RAS-STB. The flip-flop 80d out- 
puts the RAS enable signal RAS-EN to the OR 
gate 85 in synchronism with the clock pulse CLK of 
33 MHz. As a result the OR gate 85 outputs a 
memory control signal RAS which is synchronous 
with the clock pulse CLK of 33 MHz. 

Thus, in the third embodiment, if different 
types of MPUs having operation clock pulses of 
different frequencies are exchanged and when a 
clock pulse CLK having an adequate frequency is 
supplied to the mounted MPU, a memory control 
signal RAS which is synchronous with the clock 



pulse CLK can be created. A memory control sig- 
nals CAS which is synchronous with the clock 
pulse CLK can be created by the signal creating 
circuits 82 and 83. 

5 Therefore, when an MPU constituting the CPU 

of the system is mounted, memory control signals 
RAS and CAS and the like can be created in 
synchronism with the clock pulse CLK of a preset 
frequency supplied to the mounted MPU. As a 

ro result, a system capable of operating the peripheral 
circuit of the CPU such as a memory when the 
MPU is mounted can be easily constructed. 

Claims 

75 

1. A computer system comprising: 

CPU socket means (2) for permitting a 
different type of CPU (1) to be selectively and 
removably mounted thereon; 

20 characterized by further comprising: 

determining means (5) for determining the 
type of said CPU (1) mounted on said CPU 
socket means (2) at the time of turn-ON of a 
power source of the system and outputting 

25 control data corresponding to the type of said 

CPU (1); 

register means (10) for storing the control 
data corresponding to the type of said CPU (1) 
determined by said determining means (5); 
30 and 

control signal switching means (3) for 
switching control signals necessary for the op- 
eration of said CPU (1) based on the control 
data stored in said register means (10) and 
35 supplying the control signals corresponding to 

the type of said CPU (1) mounted on said CPU 
socket means to said CPU (1). 

2. A system according to claim 1, characterized 
40 in that said determining means (5) determines 

the type of said CPU (1) based on initialization 
data obtained in the initialization process of 
said CPU (1) mounted on said CPU socket 
means (2) at the time of initialization process 
46 of the system. 

a A system according to claim 1, characterized 
in that said control signal switching means has 
selector means (9) for selectively supplying 
so input signals set according to the type of said 

CPU (1) to the same input terminals of said 
CPU (1) mounted on said CPU socket means 
(2) based on the control data. 

55 4. A system according to claim 2, characterized 
in that said determining means (5) determines 
said CPU (1) mounted on said CPU socket 
means (2) as a CPU having an additional func- 
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tion when said CPU (1) has output specified 
initialization data and determines said CPU (1) 
as a standard CPU when said CPU has not 
output the specified initialization data based on 
initialization data obtained in the initialization 5 
process effected for an additional function of 
said CPU (1) mounted on said CPU socket 
means (2) at the time of initialization process 
of the system. 

10 

5. A computer system comprising: 

CPU socket means (2) for permitting a 
different type of CPU (1) to be selectively and 
removably mounted thereon; and 

system board means (70) having input is 
connector means (74) mounted thereon for re- 
ceiving a basic dock pulse of the system from 
said CPU socket means (2) and the exterior; 

characterized by further comprising: 

clock generator means (73a to 73c) having 20 
output connector means (77a to 77c) which is 
removably connected to said input connector 
means (74) and oscillator means (76a to 76c) 
for generating said basic clock pulse of a 
preset frequency corresponding to the type of 25 
said CPU (1), for inputting said basic clock 
pulse to said input connector means (74) via 
said output connector means (77a to 77c); and 

timing generator means (75) mounted on 
said system board means (70), for creating a 30 
clock pulse of a frequency required for the 
operation of said CPU (1) mounted on said 
CPU socket means (2) based on said basic 
clock pulse input via said input connector 
means (74) and supplying the same to said 36 
CPU (1). 

6. A system according to claim 5, characterized 
in that said clock pulse generator means (73a 

to 73c) includes a plurality of oscillator board 40 
means provided for respective frequencies and 
having oscillators (76a to 76c) tor generating 
basic clock pulses of different frequencies and 
said output connector means (77a to 77c) 
mounted thereon. *s 

7. A system according to claim 1, characterized 
by further comprising memory control means 
mounted on said system board means (70), for 
creating a memory control signal synchronous 50 
with the clock pulse which is generated from 

said timing generator means (75) and supplied 
to said CPU (1) mounted on said CPU socket 
means (2). 



9 



EP 0 535 539 A1 




10 



EP 0 535 539 A1 




F I 6. 2 



MPU 


FERR 


I6NNE 


NMI 


i 80486 DX 


C14 


A15 


Bi5 


180486 SX 






A15 



F I 6. 3 



11 



EP 0 535 539 A1 



( START ) 



POWER ON 



S2- 



RESET 
REGISTER 



S3' 
S4 



OUTPUT 
INITIALIZED 
COMMAND TO 
FPU 



LOAD INITIALIZED 
RESULT 



SET DATA i\ 
IN REGISTER 
(SX ) 



( END ) 




YES 



si 






SET DATA B OI " 
IN REGISTER 
(DX) 



F I 6. 4 



12 



EP 0 535 539 A1 



Q 
UJ 
Q 

St 



>- 
O 



CONNECTOR 



7> 



to 



IE 



CO 

ro 



QC 
UJ 

-J 
>- _J 
o <i o 

Q O 

7V 



o 

<Oh° 
2--0 

oa. a. u_ 



.to 
ro 



ro 



ro 



ROM 
(BIOS ) 




RTC i 




HDD 
INTERFACE 




ro 


ft 


CM 

to 


f 





V V V 



o 



UJ, 



CM 





CO 


>- 


CM^ 


DC 




^° 
— Z 




<tUJ 




22 


m 





13 



EP 0 535 539 A1 





14 



EP 0 535 539 A1 




F I 6. 8 



15 



EP 0 535 539 A1 




>- 


ft: 


o 


s 




LU 









C\J 



CD 



^7 



o 



o 

CVJ 

L 







ft: 






o 












S3 






_ LU 












~ UJ 
»— CD 





le 



o 



o 



5* 
o 



ft: 




LATO 


MHZ 


_j 


CO 






o 




CO 




o 





o 

co 



16 



EP 0 535 539 A1 



A 



-73a (73b, 73C) 
-770 (77b, 77C) 



!7."n)--76a(76b,76c) 



70 




1 



F I 6. K)A 



73a(73b,73C) 



D n n 



770 
(77b, 77C) 




74 lb 



J00 

76a(76b,76C) 
^(00 



F I G. 10B 



17 



EP0535 539A1 



800 



Y-a. 



80b 
RAS 

(33MHZ) 



F/F 



pjRAS -STB 

RAS-EN 
84b (25MHZ) 



F/F 



83b 



84 



AB C D EF| 
ft t f If 




CAS-EN 
(33 MHZ) 



^ CAS -STB 

CAS-EN 
(25MHZ) 



TIMIN6 
6ENERAT0R 



)CLK 



SC^ 



£ 



-o-T0 



-o~i~<i 1 

» 4? 



33MHZ OR 
25MHZ 



FIG. H 



18 



European Ptttent 



EUROPEAN SEARCH REPORT 



AapHotta Note 

EP 92 11 6387 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CitafMy 



Rdrvart 



CLASSIFICATION OF THE 
AFTUCATrON QmL QJ ) 



P,X 



EP-A-0 411 806 (ADVANCED LOGIC RESEARCH 
INC.) 

* page 1, line 42 - line 46 * 

* page 8, line 20 - line 40 * 

* page 9, line 30 - line 54 * 

* page 10, line 20 - page 11, line 1; 
figures 1,B1,B2 * 

IBM TECHNICAL DISCLOSURE BULLETIN, 
vol. 33, no. 3B, August 1990, NEW YORK US 
pages 112 - 113 '32-BIT MEMORY SUBSYSTEM 
SUPPORTS INTEL 80386 AND 80386SX 
PROCESSORS 1 

* the whole document * 

IBM TECHNICAL DISCLOSURE BULLETIN. 

vol. 32, no. 4A, September 1989, NEW YORK 

US 

page 467 'INTEL 80386 OR INTEL P9 
DETECTION 1 

* the whole document * 

EP-A-0 472 274 (INTERNATIONAL BUSINESS 
MACHINES CORPORATION) 

* page 1, line 21 - line 39 * 

* page 5, line 38 - page 6, line 16; 
figures 4A-5D * 

* page 9, line 18 - line 54 * 



1-7 



G06F13/40 



1-4 



TECHNICAL FIELDS 
SEARCHED 0*. CLS ) 



1-4 



G06F 



Th» presort tank rcptrt has bets ammo op far all 



thThague 



19 JANUARY 1993 



NYGREN P.P. 



CATEGORY OF CITED DOCUMENTS 
X : fM ^MUrty retenat tf tilae atow 



rftsd» fife* ate 
D : teeammt cttatf ia tb# apaikatfoa 
L : tecaMM dtta far attar rami 



A : nortor of ttt s 



t tamOy, contsaaatiag 



